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Abstract
The aim. Improve results of the surgical treatment of recurrent inguinal hernias after Lichtenstein’s surgery by using an 
advanced TAPP technique.
Materials and methods. An analysis of the surgical treatment of patients with recurrent inguinal hernias after Lichtenstein’s 
surgery using traditional and improved preperitoneal transabdominal alloplasty (TAPP), for the period of 2012–2019, was performed. 
The traditional TAPP technique was performed for 52 patients who made up the 1st group. An improved TAPP technique was imple-
mented for 53 patients who composed the 2nd group.
The features of the improved TAPP technique, which was different from the traditional one, were by additional mobilization 
of the parietal peritoneum by 3–4 cm along the upper edge of the defect, the mesh implant was used with a larger size in comparison 
to the classical one – 15×15 cm and fixed, besides the traditional points, additionally on the lower and lateral edges with medical glue 
Sulfacrylate.
Results. The results of surgical treatment in the early postoperative period were not significantly different and were com-
parable. During the long-term period, 51 patients from the 1st group, and 50 patients from the 2nd group were examined. Thus, in 
the first group in 4 (7.9 %) cases during 6 months period after the application of the traditional TAРР technique, chronic pain was 
observed on the site of the implanted mesh; among the 2nd group of patients chronic inguinal pain was not observed. In 5 (9.8 %) 
patients of the 1st group, the recurrence of inguinal hernia was diagnosed, instead of the 2nd group, where relapse was observed in 
1 (2 %) case. 
Conclusions. Thereby, the results of the traditional and improved TAPP techniques confirm the higher efficiency of the 
improved technique, due to the absence of the chronic inguinal pain and a lower rate of relapses, which is achieved by wider mobili-
zation of the parietal peritoneum along the upper edge of the defect, and usage of the larger mesh and its additional fixation by gluing 
it at the lower lateral edge.
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1. Introduction
Most surgical interventions for inguinal hernias are performed using Lichtenstein’s sur-
gery [1, 2]. However, the Lichtenstein’s operation is the most common, accessible by most sur-
geons, and relatively technically simple – the recurrence rate of inguinal hernias remains at the 
level of 3.1–10 % [3–5]. The treatment of recurrent inguinal hernias after Lichtenstein’s surgery 
with Lichtenstein’s reoperation is technically difficult [6], due to scarring changes in the tissues of 
the inguinal region and altered anatomy of the inguinal canal, accompanied with an even higher 
frequency of repeated recurrences of 9.3–12 % [7, 8]. Thereby, in the surgical treatment of inguinal 
hernias, posterior preperitoneal access is more appropriate [9]. Among the opened and laparoscopic 
preperitoneal techniques, according to the EHS recommendation [1], the transabdominal preperito-
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neal approach alloplasty (TAPP) is more relevant. At the same time, the traditional TAPP technique 
in the treatment of recurrent inguinal hernias is accompanied by repeated recurrences, which make 
6–8 % [10]. The main reasons for repeated recurrences of inguinal hernias after traditional TAPP 
approach are insufficient coverage of the hernial defect with mesh, the absence of mesh fixation 
along its lower edge in the projection of the iliac vessels, and trauma to the femoral nerve branches 
during mechanical mesh fixation [11, 12].
In our opinion, improvements in the traditional TAPP approach will facilitate the ameliora-
tion of the treatment outcomes for recurrent inguinal hernias after Lichtenstein’s surgery.
The aim of the work. Improve results of the surgical treatment of recurrent inguinal hernias 
after Lichtenstein’s surgery by using an advanced TAPP technique.
2. Materials and methods
The analysis of the surgical treatment of 105 patients with recurrent inguinal hernias af-
ter Lichtenstein’s surgery was held in the clinic of the Department of Surgery and Proctology, 
P. L. Shupyk National Medical Academy of Postgraduate Education. All patients were male. The 
age of patients is from 24 to 76 years old (average age 53.4±1.2). Concomitant pathology was diag-
nosed in 41 (39.1 %) cases with a predominance of chronic cardiovascular diseases in the stage of 
compensation.
The Ethics Commission of the Shupyk National Medical Academy of Postgraduate Educa-
tion approved and authorized the study on January 10, 2012 No. 2, and confirmed that the study 
complies with the Helsinki Declaration of the World Medical Association. All patients who partic-
ipated in the study agreed to conduct this study.
According to the classification of G. Campanelli [13], patients were distributed as follows: 
R1 recurrent high lateral hernias with a slight defect were observed in 36 (34.3 %) patients, R2 was 
low medial hernias with a slight defect in 55 (52.4 %) cases, R3 recurrent hernias with a large de-
fect – in 14 (13.3 %) patients. In concern to the occurrence of relapse, in particular, 3 months after 
surgery, hernia recurrence occurred in 26 (24.8 %) cases, after 6 months in 63 (60.0 %) cases, and 
after 12 months in 16 (15.2 %) patients.
The traditional TAPP technique was performed during the period of 2012–2016 yrs for 
52 patients with recurrent inguinal hernias after Lichtenstein’s surgery, which made up the 
1st group. An improved TAPP technique was performed during the period of 2017–2019 yrs 
for 53 patients, with recurrent inguinal hernias after Lichtenstein’s surgery, which made up the 
2nd group. Patient groups were comparable in patients’ age and size of recurrent inguinal her-
nias. Antibiotic prophylaxis in patients of both groups was performed by administering a daily 
dose of Third generation cephalosporins (ceftriaxone 2.0) before surgery.
The traditional TAPP technique, which was performed in patients of the first group, con-
sisted in the fact that under the general anaesthesia after application of the carboxyperitoneum, 
three trocars were placed using a Veress needle: 10 mm below the belly button, two 5 mm trocars at 
the same level along the edges of the rectus abdominis muscles. After diagnostic laparoscopy, the 
parietal peritoneum from the iliopubic tract to the medial umbilical fold was arcuately cut along the 
upper edge of the hernial defect. The mobilization of the parietal peritoneum with distinguishing 
of the hernial sac was performed. After that, a 12x15 cm polypropylene hernia mesh was placed 
preperitoneally and fixed with a hernia stapler Protac, along the upper lateral edge, to the Cooper’s 
ligament and abdominal muscles. The peritoneum was sutured with continuous running sutures 
with Vicryl 2-0.
In the second group of patients, improved TAPP technique was performed [14], which was 
different from the traditional one by additional mobilization of the parietal peritoneum by 3–4 cm 
along the upper edge of the defect, the mesh implant was used with a larger size in comparison to 
the classical one – 15X15 cm and fixed, besides the traditional points, additionally on the lower and 
lateral edges with medical glue Sulfacrylate [15, 16]. 
Evaluation of the results of traditional TAPP technique in the 1st group of patients and 
improved TAPP technique was carried out by taking into consideration complications in the early 
postoperative period (seroma, infection of trocar wounds, the period of recovery of the physical 
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activity). In the remote postoperative period after 6, 24, 36 months results were assessed by ques-
tioning, re-examination, evaluation of the presence or absence of the chronic inguinal pain [17, 18], 
and repeated hernia recurrence.
Descriptive statistics were generated for the baseline, immediate postoperative and long-
term periods. Comparison groups were carried by T test (timing recovery of physical activity, the 
normal approximation by Shapiro-Wilk test) and the chi-square test (cases complications). Signif-
icance was set at p<0.05.
3. Results
The immediate results of the performed traditional TAPP method in the 1st group of patients 
showed that scrotal hematoma was diagnosed in 4 (7.7 %) patients, seromas at the site of mesh im-
plantation in 5 (9.6 %) cases, there were no infections of trocar wounds. Recovery of the physical 
activity was after 10+2.1 days. Similar immediate results were observed among 2nd group of pa-
tients, to whom performed an improved TAPP technique. Seromas occurred in 6 (11.3 %) patients 
(p2–1=0.775), the scrotal hematoma was observed in 3 (5.7 %) patients (p2-1=0.676), infected trocar 
wounds was not observed, and the physical activity was restored after 10+1.6 days. Scrotal hema-
tomas that were observed in patients of both groups with inguinal-scrotal hernias were associated 
with distinguishing of the hernial sac and were eliminated with conservative treatment. Seromas 
were also eliminated by conservative treatment (nonsteroidal anti-inflammatory drugs), which was 
confirmed by ultrasound diagnostics of the abdominal wall. 
The long-term results, among 51 patients of group 1 in 4 (7.9 %) cases, during the 6 months 
period after the application of the traditional TAРР technique, chronic pain was observed on the 
site of the implanted mesh, which was periodically relieved by analgesics and nonsteroidal anti-in-
flammatory drugs. Among the 2nd group of patients, chronic inguinal pain was not observed.
Among 51 patients of the 1st group who were examined by questionnaire, control ex-
aminations, and ultrasound diagnostics of the abdominal wall after 6, 12, 24, 36 months after 
surgery. In 5 (9.8 %) cases, the recurrence of inguinal hernia was diagnosed. In 2 patients, re-
currence of inguinal hernia occurred 7 months after surgery, in 3 patients after 9–11 months, 
respectively. During the observation of 50 patients of group 2 within 6–36 months, to whom 
were performed improved TAPP technique, recurrence of inguinal hernia was observed in 
1 (2 %) patient (p2–1=0.097, OR=0.188 (0.004–1.79), 2 months after surgery, as a result of ex-
cessive physical exertion 2 weeks after surgery. Evaluation of immediate and long-term results 
indicates a reduction in the risk of all complications in Group 2 – 1 (2.0 %) compared with 
Group 1–9 (17.7 %) by 90.5 % – OR=0.095 (0.002–0.75), p=0.009.
4. Discussion 
As you can see, the immediate results of patients from groups 1 and group 2 were not sig-
nificantly different and were comparable.
Long-term results in patients of groups 1 and 2 were different. In particular, in patients 
of group 1 chronic inguinal pain was in 4 (7.9 %), compared with the absence of chronic pain in 
patients of group 2, i. e. there was a tendency to significantly improve the clinical outcome. The 
best results in the long-term postoperative period of 6-36 months were obtained in patients of the 
2nd group, to whom were provided the improved TAPP technique, in comparison with the 
1st group, to whom were performed the traditional TAPP technique. The absence of chronic post-
operative pain in patients of the 2nd group, after the improved TAPP technique, is explained by the 
fact, that with this technique, the fixation of the mesh along the lateral edges, where the branches 
of the femoral nerve pass, was performed with glue, what excluded its damage. The mechanical 
stapler fixation of the mesh with the traditional TAPP technique is most likely caused trauma to the 
branches of the femoral nerve, which leads to chronic postoperative pain. 
Regarding repeated recurrences of inguinal hernias, there is a difference among patients of 
groups 1 and 2 (1 – 5 (9.8 %), 2 – 1 (2 %)), with a tendency to improve the clinical effect of improved 
TAPP. In observation of 5 patients with recurrent inguinal hernias that arose after the traditional 
TAPP technique in the 1st group of patients, with ultrasound diagnostics was found that in 4 cases 
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a hernial defect was found along the upper edge of the mesh, which indicates the insufficiency of 
its overlap with the mesh and that it caused relapses. The improved TAPP technique, which was 
performed in the 2nd group, significantly reduced the probability of recurrent inguinal hernia, as 
long as it involves wider overlapping with a mesh of a larger size (15×15 cm), of the upper edge of 
the hernia defect.
In 1 patient with a recurrent inguinal hernia after the traditional TAPP technique, the ultra-
sound diagnostics revealed a defect along the lower edge of the mesh, confirming the likelihood 
of flexion of the mesh because it does not fix on the lower edge. During the performance of the 
improved TAPP technique, the probability of relapse decreases, as far as the mesh on the lower 
edge is fixed with glue.
In 1 patient with a recurrent inguinal hernia after improved TAPP technique, an ultrasound 
scan revealed a recurrence along the upper edge of the mesh; the mesh was, most likely, migrated 
as a result of excessive physical exertion during the early postoperative period.
Thus, the results of the traditional and improved TAPP techniques confirm the higher effi-
ciency of the improved technique. The frequency of the chronic inguinal pain after using the tradi-
tional TAPP technique is 7.9 % and was absent after the performed improved TAPP technique. The 
frequency of the re-recurrence of inguinal hernia decreased to 2 % when performed an improved 
TAPP technique, versus 9.8 % with a traditional TAPP technique.
Study limitations. The study did not include patients with multiple recurrences of hernia, 
with inguinal-cellular recurrences of large hernias, intractable recurrent inguinal hernias, recur-
rences of inguinal hernias with concomitant decompensated cardiovascular and respiratory diseas-
es, in portal hypertension cases.
Further research prospects. The prospect of the study is to study the laparoscopic IPOM 
and open method Stoppa effectiveness [19] in recurrent inguinal hernias and the study of the use 
of laparoscopic IPOM in recurrences of inguinal hernias after TAP with adhesive cover composite 
mesh using a [20].
5. Conclusion
Improved TAPP for recurrent inguinal hernias after Liechtenstein’s surgery due to wider 
mobilization of parietal peritoneum on the upper edge of the defect, the use of mesh size and ad-
ditional fixation with glue on the lower lateral edge, which does not cause trauma to the axillary 
nerves closes defects in the area of medial and lateral inguinal fossae, and reduces the probabil-
ity of chronic inguinal pain from 7.9 % in traditional TAPP to its absence in advanced TAPP, 
and reduces the recurrence of inguinal hernia from 9.8 % in traditional to 2 % in the advanced 
method TAPP.
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